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LZ33! Of 7ABL&S AND HQ0KB3 
I&i£LiA 
%, 1^9t&mxi longth of acni&tio tstiwaotstm^i^ in fiiaaie 
alMno zat (SfiUlli JISJCDSUSlSlia)* 
I . Hiarfcogxara of utotaphase cSixomoaomes of fomale 
alMno ajet (B»ttus aorveglcus), 
r t* ChxomosfMQs of noxQ^X fanale xtat* ^ 
I I I , Chroaostaeo of feiaale -mt t reated vdth 
noiethlnarraie (5 mm/100 m ^<3y v e i ^ t ) . 39 
lY. ChuoHioaoiaos of fgraale sat t r ea ted vt th 
aeatranol <2 maa/lOO ^ "bofly w e l ^ t ) , 40 
T. Chronoaomes of feaal© s^t t rea ted \dth a 
conMnatlon of nqrethlaaioae and nestjanol (5 mga and 2 a^a/lOO ^ a of l»dy v e i ^ t 
re spoct 1 vsly) • 41 
VI, Chwsmosomes of female aat t rea ted vlth 
norethindnme (7 mga/lOO gp Dody w e i ^ t ) 42 
VII* Chroaoeomes of female rat t rea ted vlth 
nestisaol (? san/lOO si& l»ay v e i ^ t ) 43 
-yill. OhzemosoiBea of f«oiale zat t reated vith a 
oc^aDliiAticm ef nezei^indrtme and aeetxenol (7 mm aad 9 mWtOO gps of body weigHt 
zeepeetl-velir)* 44 
IX. CiiroiBoaeaeB of female zat t rea ted ui tb 
aMi«lr«iel <5 »WlOO 91 Uody w l # i t ) 45 
%, Chzoaoaoaet of fOEUile rat taraated with 
meetxanol (10 affa/tOO 9a tody %iei#it)» 46 
voxid po]^ati(»i has tboused a<|t«atlim ttpoa molihods of 
ooartxolling f93rtilityi %foicdi votad De effsoti^m* ps^etioai 
and yst aoetftalKle yxith to the indl'^iduals in^olimd and te 
diffaz«rit 2<8li3lou8 groups vdi^ ffioi^aX impHoationa* 
Bealdes the QXtreaa© prooo&xrea of '^ s^ecttsaay and 
tuhQot(My» tvra aothoda for fortillty oontxol ax® widely used* 
1, Ph;^ -alcal method 
2. Phyoiolo^cal method 
SLffereait isypes of iatajautoslaa oontsacepti'?© devices 
(IT»D)t Hko^copper lUB, s l lwr lUD and ailk tharead etc, a»e 
«aployed In the phyal^O. method* 
In phyalologloaa pxoeeaet lawoadly wp^kSjm^ ewlatlon 
ia pseirwKted lay the um of faHa3.e a«ac hommmmm 
fhn omxy i a HM mj^mdrnttm esrptt of Idie fmaXe, t^ 
deveXopa aaloyolftglttaSljr fiom liia mmkofil x i 4 ^ In aaaoeiatiQii 
vlth '^e ttztaaief ^r«t«iu ^ a oi^ z^ r ttoQi&vka ef an ofiflay la^iif 
or oevteacff iMeli aenlaliia ilie fimatiaial eleBeola and a saAdla 
oeapeaed of liHaaAt nmem and X^piiatio mpply. 
<• 2 • 
Ovaxlan tollioXes m thxou^ thx«« fllag«8 of gxoiifh* 
m iS&9 mmty^ as %raill as in the postaataX fsaals lOis ggm% 
aajozity of thaa axe piimaxy foXlieles* fhejr torn a thiek 
layer under the tunlea aiimgtnea and are dlstlngoiihed h^ r 
the faot tl^t the o*^ oontaiaed In then have no 'vitelline 
m a^hxene* fhe o'va are sarrcnBided hy xiany layers of folliou* 
lar oells* \tXcih torn. I^e gianuloia^ layer of the aore nature 
follioles« ^en an otua aoq;uixe8 a mernhzane (the eona 
pelluoida) and viien the folliole has growa» i t heocmes a 
seoondaxy follicle* At this stage the folliole assumes a 
more o^l sliape and mo'ves a<uay tvom the ooxtex to%3ard the 
aedtellary portion of the o^ aary, Bventuaily a clear fluid-
f i l led ^paoe (antiua) foms around the evoa and the gxanulotft 
eeU layer surxounding it« Follioles vith antaea are eaiied 
teztiaxy follioles* As a folliole gxevs* the antrum enlaxges 
until i t extends thxou^i the lAiole thiekiuiss of '^e eiiarian 
oortex* The laaturs folliole dlslendsd Hy aeeumilated f)elli««i» 
lar fluid pxetrudes lUce a mi«6ev alww Hie free caisdiae ^ 
the o'vary. At this stags the egg i s es^dded in a solid Mss 
of follicular cel ls fexaing the ounuXas eeiliexus* 
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Both foll icle stimtilAtin^ hoBB<me (FSa) and luleinistng 
homcme (IH) axe aaoMted ^ thQ pitultazy guanA HhtovL^xovi^ 
tho oyolet 'txxt the pxopoxtlca in %ftiich they ^V9 seexvted 
yaxiBB duxlns the o^ role* W3.mi toll iole etlBUlattng homcme 
psedoxainatesi i t causes the gzovth and laattixatlon of o-vaxiaa 
follicles* Aa the foll icles grovf they seo3?ete increasJbsg 
amotmt of the fetaale ees: homoae estxogoa* fhe ixicx«iaatng 
ooooeatxatiaxi of Qstmsm IA the hlood stxeoeta gx&dually 
Sttppjesaes the eeoretioa of folliole sticmlating homone t»y 
the pitultaiiy and lixinsa ahout the leleaae of sos© luteiniztag 
honaone i^ich« i^ ooi i t xeaohes a euffloiently h i ^ oonceatzfi** 
ticn in the hloodt causes the ruptuie of the O'vaxiaa fol l icle , 
The feiaale chain of eirenta sesttltiag In ferti l ity i s 
depondMit on a halonoed intexactieai of the huaoxal agents of 
the hypothalamus^tiephie hoisaoiie (foll iole etiisiilating hoasaone 
and l«t«taising hoxBone) aeozwted liy the pituitazy gpuand and 
gonadal stexoid ho»Mnee yixidb. haire an tatiiaate effect on egg 
x>eliae«t fevtilitPtioa* cygote txBn e^>ort» nidation and the 
recepU\it/ of the fenaie xepzodtaetive tzaot to si^enaatesea. 
file sex homenes axe closely related in diieaioal stxuotuxe 
^^ ^F 
t© 1119 hytoieayixai ^mmmmkti. mm p3?eoi««ly th«y am 
PHeNANTHRtNe 
CVCLOPENTf*Nt 
Cy tuC peNTAMCPE PHV])RoVHF(MPNTH(e£NC 
-rvpE FORrnuL/q OF THE $Ter3o(D 
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As oaa be M A fztm the fennaA«i the A| B, and C slags of 
O9oXop«ii^ tti0f«ih7dzQsliiBMitlii«n« am l^ese of fhoaiia'tlixwio 
and tho 1> xlBg i« that of 03foXo]?«ata&«. Tho pxeflx ** pestoydvo" 
in the aaae Indioates that hyQx&gm has heen added to "Uie 
douhle heads in the xings. For the take of aimplioity# the 
team ** stesolds** has he«a adopted for sahstaaoes having 
this partsioular fused ring system, 
|{Sf!fiR9W ** iSstrogenio oozapotmda have heen isolated from 
four aadooxlne aouroes t o^eaxiest plaoenta, adrenals and 
testes* In ^eoieal struoture the estrogens are unique 
among the steroldst in that the A ring of the nucleus Is 
aronatio and slnoe i t oazries a hydros^ groupt also phenolic. 
The degree of physiologloai aeti-vity of the estrogn i s 
dependent upon siMh stroetuxal properties as the presenoe of 
the phenolio hydsoaqrl group at C5» the sterlo oonfigaxatlon 
of the xings theiasel'vesi and the slerio position of the hydzoiqrl 
group at a^y* ?or eamplet estwdiolt %&ioh i s prehahly tht 
eonpound oeersted by ^le owxyt ooeurs in two epinezio foais. 
Of these tve eslxadiel^lT^^is about thirty times aox« potent 
than the few idth thooc eenfigusation at Q^f* The follo%dng 
w 0 ** 
omkfvtAaa. fvaetiens asm k»oi«i to ovour in aaanait* 
Bgtsadlol «P 17^ •i^XOBO- 'OfltXlOl 
88t2adloX«>i7 o( 
A 'vaxiety of s2^th«lie eoapotmdQ vith ostxegiBio 
aotl-vity ha^ ve boon pxepaxod. f vo i^ r&thetlo esrtxossn«t 
oth^TX astxadlol and mastxanoX (athynyX aatxadloX Vmoth^ 
ather)i asre usod as Qomptrnms^s of tha euxTsntly a'vaiXalsXa 
oxaX eontsaoaptiva comMnation psodnots, EacezitXy tdiaae oama 
oatxogsns hata l^ aou aiapXo^d as ^ e soXa anti-feztiXlty agsnts 
la tha aaquvatiaX or psaudoayoXljig mathod of oonoaptioii 
coxi'tzoX* 
HitO 
( >a«llieaqp»l7»«tii9ii9X««lsa»it3t5< lOMxl«u*l70' .oX) 
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lilMfflBlBiflii «• i^%ia hoxBon* i t Icaoioi to lb* ipxeAtotd by 
th« 001^8 ltil«uBit tha plft^dta and tha adaMoaX oovtaxt and 
i t aay INI pxodoead Isjr tho tostia aia0« iiPzogaalasima ia a 
2'f*oax=boa nteleoulo and i t i s a di^ a^tceaa. 
The aolacolar atzuotuxe may lie modified in oevtain 
\iaya %dthottt oini^lata dsatxuotion of p3?ogaa6ational aotivity. 
Hovairsrf ^ e C^ eaa^ xm r^l gseoup in eon^x£^tion %fith tbe dottlikla 
bond lwl^«& C^  and C^ i s naoaaaaxy for that aetitity. If 
the doaiaa iMBd ia lisiftad to other poaition in '^a nuoXaua* 
thax*a ia aaopXi^ a Xeaa of aoti^ty* Othair ohanfaa in the 
mo3.eotaa» idth «lAg 4 in i ta aatiiial f a » t xaaoXt in taxying 
dagsaaa of ioaa of MeXogioal aotifity* 
Ctaa of tM aa«l oomenly iQinthoaLaod psEogaalexoao ia 
aoii'iiaiiaxana* 
• 6 . 
In Teo«it years, the old obaorfatloa that oimlatloa 
ootiia Ije papeimatocl in ©^exiaaatal aaliaala by infection of 
to8toar6ez<cme or progestenme has led to treenendoue roaearoh 
progxamaos on oj»l adaintstration of effe0tl"TO sj^nthetio 
progestin prefexal»ly ooml>la0d vdth etftrogsn. Tbla coabination 
taken osaily fnm the fifth throu^ the tventyofourth day of 
eaoh aentftznal oyelet faxnlibee offeotive pxersntion of 
Qonoeptlon* Vjhen medloatlon Is stoppedy %d.thdzaia bleeding 
eoGura (Bzeui and Baiiceri t971). 
It i s Imom that laxge doaee of 9t^mgm eaa oonpletely 
inhibit folliotilar g»oi^ in no»aai animal e by eappreaaing 
the aeaxetitm of pituitary oonadtotzoi^ iina* Oiereas analX deaea 
ef eakxagm aay anhanoe fellioiilAr developaent daxlng the 
neawa •mwt»» eyala* w^i^* ^ promoting naeoulaxi^tion ef 
- 9 • 
the ohoaen folXioXea (B^HjandoVt 1970)« 
Gmaavald (19^4} sftudlod the aoti-vitsr of noseth^oazel 
and mo0txonol s^paxately and In ooalsination vlth oaoh othor 
in haasrtera and conoludad that the e8tx<ogen vas re^ponsdhle 
for preTantln® o"WXati<m Ti^  inhlMtlng foll icle de'voloiaaont. 
Antl ovulatory action of mestionol %ja8 gliwn hy Ouittexoe 
aiSil* (t954) *ftio daoved tjy dlreot o'flaiian visaallsgation in 
tea vfflasn that follio«lar matuiation and ooaepoia lutea f©na-
tion ve2« prerented tjy a dose of 0«08 um of the atexoid daily* 
A largs %aount of reaeaxoh on dlffexont aspects of 
oontxaoepti-vB pi l l s i s in pxegxeas in different lahoxatoziea* 
In eTBsy oftae hoveirer the aide effeota of the p i l l s axe to be 
thozoui^ly tfku^ed befese they are pul in the laaadcet for human 
use. 
A lov inoidfloee of ittexine sa^aoas in aioe after 
adoiniaftiAtiQn of pzoaeiitezone and nozethindzone (Lipaohuts 
et ai»» 19^7) and in aoae «lxaias» mvomti of the oev^x and 
'vagina (OarAieri 1999) his.^m heen xepoxted* In oevtain tftsRins* 
for eatfUBplet Viatar^ SpsagM m midOUor* Piaiiert l^wia and 
Hoodedf eat»>««a pxedoeed f$m9$i af —wiiy tumours (C«ttatt9^}« 
• 1 0 -
The ehzQziio aaoinldtxation of pxogefltozDae and 
19 oxi^ siiisogftslxniia pTodaamA sxBuxalQm ooU tisaottirs of iik9 
ovaxiea in BAIfi mloe (Lip^ute «t al«y 1965)* Bstxogms 
haye ^en xtopoxtQa to Inuxoasa the inoidmee of adx«Biiil ooxw 
tioaX oasoinoma in a attain of hood«a xats (Hoblet 1967)• 
Bonaor (1966) roportod to tho oo!iiraitt«o on aafoty of Diwgs 
that dofl&ge vlth fflsstxanoX V&Q asaooiated id.th pzoduotion of 
nodules in the liver of xats «M6h histolo^cally ahovred 
various ata^s of nodular h^oiplaadia and iSie production of 
hepatos^t 
A youns wraaan of 23 died of a laxjg© pulaonasjy oaljolue 
and i l iac thawmhoais after taking on oi»l oontjjRoeptivQ con-
taining meatienol and ethsnodKtai dtacelate fos? 3 acmths (All«a» 
1968)* Fatal liver neoxoals vdth thromhoais of the hepatic 
vein (Budd Chiaxl S^droae) has been seported in a woBian after 
the use of 02»1 oantsaceptivea (Oxftyaoa and Kolly# 1968)* She 
had taken l^esti^uu»l 9 mm and laeatxiinol 1§ mm ^ v 6 months. 
For the pxevious 6 mcaaths #ie had taken another oxal oontxa* 
eeptive noxethietertme aoetate (ethyoyleatxAdiol), 
Wosfc has also been done on the effect of oxal eontsaoeptives 
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mi Qftx^ lM d^SQte m««al»llan C^sUaan and Canol* 1974)* 
on laotatlon (Joiiit «t al«t 19^8) t on o«Xl xvpXioatlQgi 
(B«eusona£i9Xd oft al«, I9$8)f on Msvoa pzoteins and ssftexold 
binding in aatazing f«siaXe xats (BanaXeyf 1970} t cm 
pituitary thyroid system (D'AagaXo and Fiah«r| 1969) aad 
on WA s^thoflis (Mohi* «t aX«t 1968)« 
OakXey at aX* < 1968) laads studies on oxax oontzaoep^ 
tiiras end psogressL-ve pulmonaxy ^souXar disease* fhoy 
found that piXXs aay not 1m mtQ in patients vith oongaaitax 
ssptaX dtfeots of ths hoart \Sim. aasooiatsd vith xaisod 
puXmonazy artery presaare. 
It «as Stusgls and AXl»i#.t (1940) vho first suggested 
that estxogsas ads^t be useftiX for the aQpiptt^ aatio oontxoX 
of dyaaenorsliea heoauee they inhibit ovuXation. DoubXe bXind 
txiax of a aeqiientiaX oxaX e«itzBoeptiire (aequens) in the 
treAtnent of dysmenon&ea mm studied by Muthevs mid CXRxke 
(1968)* They foimd i t heXpfoX in xedaoiag the pain of 
dyateiioiTiiea. 
Bzowiag el aX* (I9$d} studied the offeot of noxethyw 
n0di«X«4iestisiieX on the vepze^hiotifi sjrsten and flMnaxy ipyands 
• tt -
of mal« BA£B/e miee* They toimd oerainAX ^aioX« and 
$0 dPiys* It «aa also oboirvod that laaiaBiiary asot s^^mk 
de'TOlopod in moist; of the txoatod aziiiaiaXa* 
BofoTQ coming Into the imikst eimxy dzug i s fispstt 
teaiteed physdologloaxiyt Mocheraioally* aaatoiaioaliy and 
QOx^ologiGally* lUfferoit aspeots of the aide affects of 
ox^ X oonts»oaptl'9es have t>esa studied hitt XittXe i s kno^ n 
a"botJt the cytoganetio effect of most of these daugs* Our 
knovXedge on the cytogenetic affects of those anti-fertiXity 
drag i s i ^exefo7@t aoanty* The px^ saa&t vosSc vas undesftaken 
to study the cytogenetic effect t i f any, of two of idie oxaX 
contiaceptivea MSaaTEAHOL (eaftxogen) and HQHSffHIirmCSB 
(pxogesfeexone) cm the bone narzov ohxcnaosemes of vihite sat 
It i s es^eoted that the ManXts of this vo3^ vouXd 
pxo^dA an insi^it into the effeet of -^lis daeug on hvmfm. ehxe* 
mosoiaee* i^flti a knovXed i^ i s net onXy inpottant for the deve-
Xopiaint of this fieXd of mssaxeh hut i s aXso neoessaiy i f 
antifertiXity dxugs axe to he used for popuXation oontroX in 
the presvit natioaaX oontesil* 
• 15 • 
UmWJALS AHD IfSTHODS 
?oy tho puxpoM of pxvMat st«dy tvOlf gm\ax aault 
fsaala albino sat a fA>]a our o>«i Xalioiatoxsr 'bred atook vara 
ttsad. In thasa aagpaxlmtats doaes pseaoxlbad fov tha 
indaotlaai of ataxiXitsr la hvmim bainga as wall as dosas atioti 
h i^er than that vaxa aaainiafcaTad to tha animals* 
Antifaxtility stasoidE^ hoxmonast nosathindzone 
(progastewme) and mostxaaal (estsogaa) ware glvon to Hhm 
animals osally* Slnoa the drugs aye soluble in oil» efforts 
vase first zaada to adodniatar thera in this medium by meana 
of a syzinge. A polythene tube of appsosdaately 0.1 oa 
dlaaiater and 4-$ em in length vaa attached to ^ e^ syringe* 
fhe animals were held in t^e left hand and the mouth kept 
open by preaflure of the ftngera. The tube %ma Ineerted into 
the motx^ and the dzug injeeted tnaide. The proeeee waa 
vepeated t l U the full doae wae adeiniglared* SeimxaX diffl* 
oultiea vers encountered la thia method of dxug adainiglaratlon. 
It waa noted that the aiOaala uaiiaUy eenaiMed only i^lf the 
quantity of the dfug and mjeotad the xa«l« Sese of then bit 
the tube vhile quite a few "veaittedt lAiateirer l i t t l e they had 
«» f 4 *• 
oon«tnt«d« In a f«v oaMt th« xata also laad iSnmngi the 
no so • a nyai^ oiii %iii^ eould 1M attxlbtrlod to tha pvsasuxe 
of fingora %iilX« faading the dzag as veil as to the 
qtuantity of the oil* fhese diffloulties ootad not he o^ exw 
oome even vhen the zats veare st^ arved for 10»12 hours prior 
to the adoinlel ration of the dsugs. 
It v»3 thus neoesaaxy to change the feeding method* 
fhe horaones were given In vheat flour (paste made In 
disfellled water)* The drug \jas mixed In the flour paste 
and glv€ai to animals In the fosoi of gplohules ydtiXoh they 
readily consumed* ^ e mms cmount of i^eat flour only given 
to other animals served as control* ^ e tvo drugs vers 
adBlnisteered sepazately as veil as In oomMnatlon vlth eaoh 
other* Horsthlndrcme vas glvsn In doses of $ agu and 
7 aWlOO gs hody welalit* Meetxanol %4as adolnislerod in 
four dlffermt doses of 2 mmf 3 ^m$ 3 mm and 10 mgo/lOO tg& 
hody veli^t* In ooahinatlont the dittgs vers aAainl stored 
in tvo differint eoaesntxationst the let being 5 mm of 
aorethindzone •*' 2 m i^ of «eslxaaol and the soeoad being 
7 mgB of noiethindrone • 5 Bgs of mestiaaol. 
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«• i t i e an i«t»l aBt«xial toy th« study of odtetie ehxoiMx-
aoiaoB. Cytogmetio pxvpaxatlons v*x« laad* at 8t l6f 24 and 
48 hours attor the txaatsont of ths dxug» aooordlng to 
eolohloii:i«-*al3P»flaiae»dx3r method of Hsu aad Patton (1969) 
vi-fo slight modlfloations. 
The oontxol and tseatod speolniQas voxs injsoted 
vith 0,2 ml of 0,05^ oolohioine solution/100 £p i»dy veig^tt 
IntiBperltoniaiiy ons howy prior to ths particular fia^tlcai 
time, Aftsr one hour ths animal uas killed toy an over dose 
of ohloTofosm* ^ e mairov iias ohtalned from femur. Thm 
heads of the bone vers out otoliquely. Holes were toorsd vith 
needle No* 2A at either snds* fhe hone fflsrrov mateilal vas 
flttflhed out hy foroe vith 0«56^ potasslvm Shlorlde at 57^ 0 
(hypotenio solutltm). Cells thus oolleeted yi^ potassium 
ohloxids vers torou^t Into suspension and vsre InoulBstsd for 
thirty alantss* fhe selutioa iiss esntxifttasd at aiOO ipi 
for %m al&ttles. siti^aiataiit va* disBarisd and CMiinoy* s fluid 
vas added to the pelXsft aad kiipt fey a omimia of one hour 
in a xefzigexator* It vas thin esntxlfugtd for t in minutes 
• 1^  • 
and tho tapomataat dlaeardsd* fh« al)OT« fla^tieai pxooodax« 
vas x«p«at«d tvlea %dth an intanal of at l«a«t ^ hour. 
After laert oaotxlfUgation th« aapaiaatant lAs dlaoar<3ad and 
a oinimiaia amount of fisati^ i^a i^ as added to the poXlat* A 
sfaaXX quantity of call saapsaialon i^ aa &mvo. out by moans of 
a pafltett3^*pipotte vlth a xabber bulb* !rhe provlouaLy 
chlllod slidss ware t i l ted at an an^ e^ and tvo or three 
drops of the suspension were ailoved to f a n at the upper 
end of eacih slide on the v&t gaxfaoe* The aLiaee were 
shaken 'vigorously t i l l the aox^ ^^ e idith the duopenaion was 
completely dxy* Altessiati-vely the slidss vers passed 
throui^ flame to dry a^pidly. Staining \0.B done vith 
phosphate buff erred pH 5,5 Glesia solution (BiH). The 
slides vex« kept for 5-7 lainutes in the s^ln* Binsed in 
dlstilled %jater» dried and then mounted in WX mounting 
medi«B« 
The oytologleal slides thus prepared were studied 
under mieresBope (C«z» Eri^tilt BeeearSh Uioroaoope)* The 
ohromesQiies were arranged into cLx greupe aeoordlng to per 
oent lenglh (Table X)* The solutiims mentioned abOTi were 
- I T -
pr«pax«d 1>7 tho folXouing Asthodt-' 
1« Hypotonic aolution^- tChe hTE^ottmio soltttion was psvpaxod 
Dy dissolving 0,56 a« potasalum ohloxido (KCi) to lOO a l 
d la t l l l ed water* 
2# Camoy's J?i2»tivo,- fh l s was maa© by addlag aethajiol and 
sLaoial acetio acid in 3i1 xatlo 3rogp90tlTely. 
5# Buffered ] ^ 6»5 Gleaaa solution - 5^© Imffer vas raade vith 
the help of aoaitim phosijjhata dia'uaslo ( l a^^O, ) and 
QoditM dthydrosea osthophoepiiato (Ha U^O/i* 'So maSce the 
aolutioat 8,9 m of ^ ^ ^ 0 ^ sad 7«8 ^ of Ha 3gP0^ were 
disaolTOd in 250 ml of d i s t i l l ed ijater «epa»ately. Phosphate 
buffer <pH 6.5) vaa aadB by adding 18.75 ml of H a ^ o . and 
31.25 ml of Ma JI^O^ in 50 ml of d i s t i l l ed vater* fhe pH 
%iaa chocked by pH paper« Thereaftert 4 EII of phosphate 
buffeted solution and 2.5 ffil of &i«tia stain vere taken* 
fh i s -voltne %Ae oade up to 50 n l by adding 43«5 a l d i s t i l l ed 
vater . 
*» ipl •* 
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FIG. I 
QBssaTAfficars AND Hssuiffs 
Daxing the Qoorsa of tfludy dlff«3raat domn of 
mostxoaol (2 mm ^^i^ 3 mpi/lOO 311 lao^ val^it) and laoxothindxcmo 
( 5 mgi and 7 api/lOO gi Ito^ %relg '^l) \mv9 adainlstosiod 
sepaseatoXy aad in ocmMnation ulth eaoh oth97* Hi#.ay doses 
of meertxonoli i . e . 5 mm ^^^ t^ maei/lOO b o ^ v e i ^ t v«xi9 also 
txled sopasately* Coatxols WOM siatatainQd o l ^ tjy aids. 
The aalEiialo %i®x® s^osifloea at intsrvais of 8» tSf 24 and 
48 hours aftor txeatmcait aad slidaa foy th@ ettuay of bono^ 
mayiow oixstaaoaraaoa were paroparsd* 
IHio nosnal karyotype of alMno »at aa represeatod 
in taliilo 1 and flguroa I and XX shows a oonaidBxalfl.e aaoiaxt 
of aoaqphologloaX ohaxefOtoristlos* ^ 0 autoaomos V9se 
sexially ntoalMxvd fxoa 1 •» 20 In a dsaosndlng erdisy of I t n g ^ 
and ths sex oharamosoi&es vexe x«f«z«ed to as !• fhe tota l 
nua1»r of ohxoaoaoaes (24) i s 42t oonalsting 20 pairs of 
auto scales and one pair of sex oliranee(«es« ^ « indlfidoai 
antoseae pairs are aoxphologloalXy hoiaolo^^iis. fhe 20 pairs 
of aiztoaeaes oan thus he cliftsaified into six gnrnpSi A • ? , 
eaoh graup eimalstiag of ohioaoaoiaes of alailar loossholegy 
and disteinot froia the other gioups. Mozphologloal dhaxoete»* 
«» 20 «• 
(l»»ttp (A) ohsoaaaoae I all lar^st sRtH aotaaeotxle* 
Qzoup (B) Ghx*QaoaQa98 2*9 and X dhvmoamei IMTga aoxoeeatxlo. 
Sroup (C) ohztcmoafloitta I0»12t modttaat aetacontxio* 
&xoup (D) (^sonoaamos tVlSl modtlisa aax<9esaitxio 
&TOIIP (B) < x^(»iioaom«8 16-»19} mmll meta ooaitxle 
&xoup (?) chxoiii080ia« 20iiht mElXosfe* aexoooBatzio. 
ShQ no'saml Imv^T^e (F i^se I I ) dioved no sUfgk of 
afatellitee and aocMmAmy oemst2loti(ms« 
Isi 13i@ sUdso of the traatad aniaals no erodad 
ohjTOi&osaDiaa vo2« o1»aaxinid» Ho ohsoaoaotfiX alserzationa 3ilca 
ohxooAtid bxaaks eonalxletlcEQia ^mm^lA fxagftaata and 
Siapa vara obaavtvd alHiar in auiaftls txitttad vith nomrthlndsRoia 
and a«i*iAni^ Mpaaattfly 03r l a OQaMiiiKtlan i d ^ aaoli o>th«v 
(figiivaa ZZX * X)« fh«3M w « no ariidHwa 9t p l o i ^ or aa^ r 
ohaa^ In tlia m n ^ y of <^xoaoaais««» CogxtxoJL aasiaa of 
aaiMCLe aXaa did not iliov any ohxoaoaoBBai aijorxationt 
itigxm i z )* Ciixonoaoaoa of tha aa^axlaaBlal. aniaala vazw 
oliaavfod %n 1»a id.i#itl7 «ll«lcy« Buli aa Uhla stmioonnaii «aa 
alao aotad in tfea acMntval aaiiaa id a oastain asdaBl and i a 
• 21 • 
lsami& "to \m tmi^y tiommia. asoiig asffliaia^ aa eikmaaammmp 
no Aaa^tlomaoB \»B «ttaoh«a to i t . 
BiyslologLoal ohsngss (eaelomaXXy) VOTO olsservGd 
in thQ aniBi&ls %b«a txeatod vith mstftifinol fud nosethindzone* 
Aft«if aaiiniflloxating ^ o dxug -the aninaXs l)«oaao l«tha7gle 
and the!:!? hai3f lieoamQ £r6xai|^ t and hardond* ^ o oniiaaXs 
seoraad to ha^ ro lo si appetite and t-ocic less amotmt of food* 
'Sb.Q moMlitj^ aiao aeooied to have tieen xeduoed and they 
tis«;eClly sftt qtdet in one ooaner of the cage keeping the 
mou^ inside the tfhodEMen* \aimi the dzug «as ^vwa. in oi l 
i t ^oved oose effeot on phyaloXoi^oai aot i^t ies than vhen 
giimn %dth fXovup ^ohuXea* TIOXB effect vac smdh aoxe 
psonouttoed vi'Si seetxanol in eoapaxiaim to nostethindarone 
aX€iie ow in oomliliiatiim %ilth me«6aittieX* 
mmmmos 
Daxiag thd oourot &t 1^ 9 px<9Miit stua;f m. the o^ r^ o^  
g«a«tio •££•&%& of tl3i« tifo axxtifosfliillty &mm» tt \m» 
lKe«a]ca« Chxwatid txa#i®atsi Qonsta^«ti<ms0 gaps and 
pol^loidar ®ec»i3»ot in the txtated aiiiiiax@« fhe Gontxol 
anisMa&s toOf as expoetedf did not ahow an^ r ehx«»s^ 8asiia 
alwniitions* 
fliese vdsttXte a:i;@ in oonfomt^r viMi liha otjaor^ations 
df (pdte a f«v vo:dcsi» in ^ e field, Seiraxal of the estrogcme 
and pa?o®@8flin oentxaoeptiiw pilXo vexe added indi^daally in 
^ j l ed ooneentxatiim te ealtuse of l^phoeytea gxovi faswi the 
hloed of heaxth;r lion^m. %Jhea o^ipayed to otm-tml eultuxee 
the in yi.'%m etadies aaeo'Pixed no olyvioae ^wmommBl effeete 
(Stdnoho'vesff 19^)* Selaaen (1963) eladied the effeet of oial 
oontxaoepti'fi mi eiAX dtifisloii* Be had tiQcen e1ii|nodi«ie 
diaoetate noyethinodapia end »e«lxine3i l» itt3ee» the kaiaro* 
type xenained aeaai afiear the txeatmni* Mttle field (197$) 
ooBipaied ohxmoeonal hveakasie in lyAihee^tee emd fihzohlasts 
fxott noiwftl mmm, and mmm using oxal eeiitiaeepti-vee* Ho 
• » • 
iaozoaae IQ the froqpianey of oihxogiosonAX alMneAtion In 
fib»>1iXii8t euX-tiix«8 fxoa wmwi taking ewH emitsBoopti^ voa 
vAs ot»8«rvQd« He oonoXuded that a^n^etto bomcmes do not 
seea to eause any izusxQase in (dixtxaosGnial Ixroakagea in 
£li)xol3lAsts fxm, voaoD. using oxal oontz^oepti'VQs. 
At a s^posium <xa *^^xaaeoXo@|oax stodels to assess 
tosloity and i^ds effects ot fextllity 3?e^ilating agmts" 
held in Goneiia in t975f TuohajGmn 2)ii^lessis found that ozax 
oontxaoeptives had no imrtagsnio effeot» no3^  did they proAioe 
ohsoaoeoaax alDex^titms and seeca to IJQ devoid of texatogooio 
action* In xats tveated vlth h i ^ doaes of noxeth;ynodreX 
and ineatxBnoX the iwsoxpticm xates wexe not inosaaaed* ^ese 
olsseTvations aiggeat the atNteaoe of cihTOaosoasal aheTxatlons 
in inditidoaXs tx«ated wita& essal oontxao^tl^s (Tuehiasim^ 
I^pXessis and faxot* t9T2), 
Most of the sladies mAextaken la this £t«Ld iftiov 
that stexoidaX hemones do not afteet the «iii*oaosatte8. Hov-* 
eter tme incidenee of ohzoaeooBtfa. altoxsationa in the hone* 
aaxsov oeXXa of JUii ir*f"»^ i*^ ft has heen Mporled har Sultana and 
BhUE^ (1976). They aaed ^ e oial oontxaeeptiirei I^Adleli 
* ai» 
earryiiig 2*5 mpi of X:^ «flrt(zaaoI aad 0,7$ &0t moslxBaoIf i s 
gam tftl33.0t. 7li« dxvig ^9 aAii2itgt«wd» l»th in in^aotlon 
and tasdlng foxa to the IndlviamXa. TMO dlffexotit doaoa 
v02« takon* i . e , on* tataat dlaaol'vod in 5 00 of distiUod 
vatoXf oaklng doao X and tvo tal)a.«t8 dlaaolTod in 5 00 of 
dlstilled watevt aaklng 6099 IX• Thua* one oe of dose X 
oontained 0«S man of l^oslvanol and 0«0t mm of mestxanol! 
and one co of dose XX contained 1*00 mg& of l^^estveaol and 
0*02 a^a of aeartxenol, These tvo diffexeat doeea vmrs 
Qdalni0lei«d to the indi-widaal aniusals and hone laanow cel ls 
were flated at H» 48 and 72 houra aflear txoatmmt, v^ iaa 
pexoenta^ of aherzatimie vaa conaddexed irrespeotiim of dose 
at different hours i t %»s 39»5^ 39^ and 22*2^ respectively 
fox* 3lt 48 aad 72 hours* after txeataent* Vihon ]7exe«atage of 
aherxatitm vdth differ«nt doses %iaa oonoi dared It oaae to 
44*7^ for dose X and 44« 2jl for doae XX, This Is the only 
instance %liere ohxeaosonal aberzations hy the treataent of 
an oxai oontxaoeptife hae lieen ohoerved* 
Sone vroikars ha<ve» hovrfer» ohtained polyploidy and 
3&»aoao80giy «hen they studied spontazieous ahortiona* Caxv 
C 19^7) fovnd that ohsonosoBial anonalies vexe four times aexe 
«» 2$ ** 
fztt(|u«int in spoinUxiooiis a^vteicns of vemmck vbo imomw 
pxe^iast 6*12 moix^s &tt»v Hhmj had stepped tho aiiti«* 
oonoeptioaal dxugst than la the oontzol. groups. In 
another aoxlos of inYostlgatlcma oompxlaing 54 ahoxtiona 
of ¥ommi %ikO had «topped tho aatifeztility dxugs 6 mo&tha 
pxior to oonoaptloiit Qayjf < 1970) ol^ aarvod wl^ an ascoeaa 
of trtploiay and XHaonoa«ay» 
That hlrth oootxol piUa laay oauaa (^ xootoacsaai 
atstatlcsns has he«a ^owi Tjy Qxouchy (1967) • fho karyo-
types frcm ndUne ahortod fatusas from mothara using theae 
pllXa vara atuaiad and aawa vara a'bnoisial. !7hia vaa 
four timaa hi^ar Itian in tha gonaxax population* Tvio had 
a 45x kaxyot3fp« and fl'va vara polyploids* 
Carr and (kh (19^7) suggaatad that tha liAtalanoa of 
ho»ocia In tho hlood nay ha 13ia oaaaatl'va laeter for ^rooo-
aoaal hraaka, Odi aiiggatflad that o«ai ooatxaQasriiiras aay 
oaaaa i^ xoBoaona Inranka a* ao aoaa other ikmm <>ad pointed 
out that the hiiiiBftai vaa net ohaerfed In peadphaxal •«u»tt8 
•napllttg after dtaoentiAustlon of ^ e " pills". Re foi ls 
«iat the Ittdl-vldaBla are eapavia of zaaoirlAg « snlsnt sella". 
m l i •• 
RdveTBrf although i t sl^it 1M poafllia« to x«aoi« the aoofitte 
aviaat ealXs l^ r ttaooatimii'lioa of 1ib« tflesoiiH 0QistxBa«3ptiv»» 
the gtm oeXla may not be xenoted eaelXsr. Oirulatlon oaa 
aoooapXidh this &aly alovly* If the gem eella axe affeeted» 
pxegaaztoj vith autaat oeXls ooa not be ruled out* 
Hoverer* soae otSier voidsiers have not been able to find 
any (Aixoaosoaal anoaalies in abortuses. Boue and Boue (1970) 
in a sexies of 353 spontaneous aboitions from tiJtMQa \ylio 
ooaoeived seimsal aontha afler the vdthdia%a. of aatifertility 
drugSf fotmd no adgaifioaat dlffezenoes in the Creq^ uency of 
ohzomosomal aberxations ^len o<»apared to oontxol gxottps. 
The authoxti oonoluded that c&xoaoaoiaal modifioatione in 
spontaneous aboxtiona ha^ 9« the saae f xequenoy iiiiel^er ox not 
vtmen took oontxaoeptive pi l ls befoxe they beeaaie px^ a^ iaat* 
Bioe-Vxay (1970) txied to find out i f thexe vexe any 
ehxtt^MiM. anonaiiee la Qhildx<m yb»m aethexs hAd pxe^dottsly 
ttsod hosBiai&l ooii%xao«pti*v«8« He studied slidty mm oases of 
iMoh swm aothexB eontinued l^e Midtoation t&w |>»3 oyel«s 
(atmths) %feils prngmBt^* An tlie ehildxvi vsx<e gliMB « 
o(»Bpl«te physioal eiitaiiiatiQn sad a sex ehxonatin slit^ vas 
• If • 
«oa«HEiitAi 4if«eis vtx* femid and fh« MX dbtOHatSa irlitaiti 
and kaiyot^i^s iwvia.td ne ateomOitias iA «ay of th« 
ehiXdwn* 
It i s A v»ll knovai faet thftt vlth aoffiolffiitly h i ^ 
doM8 of estZDgBnt not only the seexotion of the goaado* 
txop3iio eimplose Iwrt th« «xtlSQ andoexKiQ aotlidty of -^t 
pltuitaxy ga.aad laay ^e iMhllAted* In th« aomal aniaai 
thyiold stimulating hoimonti i s r>ao]!!ist«d at a IQ'V^ yiicSi 
Quintains a zioisiai Ijaaal atatalsolio x&te (BME) and thyzoid 
hoxaone la Ita^Lf go^ wmod ti^ thyaeoid 8itiiiu3.atlns hoxsaoae 
pxodooed l9y liio pituitary l^.and« So« M^ t^ doaea of 
«8txo0an inhil)it th« activity of pltuitazy inland* It nay 
%• peasible tliat lov pzodnoticm of thyvold stimiilatiJig 
homoit«f M^cOi in ttt»i diainidioa Hia Ipiipti aatalMiie xatOf 
aay 1M mm of tlio oaaaes ef ^9 aniaala ^oeooiAg Xathaa^e 
and iMt&m t l ia iyai^ita Cueing ^9 prnwrns^ aa^asetMBta* 
Sincio ^ 0 damg affaotad 1&« i^aiolegioal aetiirlty of tha 
aaiaala novo liivi glim in oiX« i t aay Im aaggtskod that oil 
itooXf ooiiXd Im a faatev* oauatog pliyalologloaa. diatux^Mioes. 
As axo\n in the xvsolts the sate vexo ^ r^an t&ttky 
hiili tleete ef lane 4bni#ii, flieae doees vexe aefiattely 
higlier then the OTdixmvf dtooea and eaoeeaed tSie thescipeutie 
doses noisiall^' adainlstexed for aatifeztillty tinatmeats. 
Xt i s e'd.dflgEit fixm the a»ta thikt e^ roa at such h i ^ doses 
ohzoraosoiaes vmmSn taziaffeoted* At none of the A s^es nov 
at any of the -^ aaloua time latervala of t&e dlffeieaat doaest 
has there heeu any aherxaticm oauaed 1& the ohromoacMea* 
Thus in using h i # doses of those antif e i t i l i ty dxugs 
(noarethiadrDn© and aestianoX) tms aay p3P0ceed without hesi-
as 
tation as far/OhxomosoeiaX daam^ Is conoemed* It aayt 
theTefoxe* he conoludad that* i f vs(|aixed doses h i^er than 
thexapeutio levels oan also he safely used fox any antl» 
fert i l i ty purpose* 
1« JMtmtmt doses of xioxwtiiindxtms* 9 npi and t aWtOO ga. 
bodiy vsli^t and asstxaaol* 2 a^s # 3 &m* 5 atfi and 
to m0B/lOO as l9ody wsli^'l atelsistezsd sspazatsXy did 
not indoeo any ohxemiosoiiftl alisxva-liQas in bono aarxev 
0811s of aXMno xats SilJia aflgHMffli* 
2. The drugs vtoen adradUiiatored la oomlalayatlaai 5 mga 
norethinaioiis + 2 mgpi mostifmol/lOO g s^ Tsody wsi^t and 
7 agtt norstMndrone •»• 3 man msafea^aol/lOO ^ t>oay 
ved^tt ga-v® the same rssolts and did »ot pro dace any 
ohy(mo8(»aX a^rxatl<m8« 
3« The aljovs dosos tkm hig^sr Hbaa, thssftpentie dosss* Thus 
in using hi|^ dosss of Hbmtm antif sztiUty dsntgs 
CnosrathindxQos and xasclsesnol) ons aay pxoeosd without 
any f«ar of ohvoaosfloaX dsoAns* 
4« 74BR3.S MX honsBs s^^souaiy hi#i dosss ^ ssrlxopn 
pxodses jhysiolegloal dlstttx^Aasss* Bstxoflm (SMistisael) 
hAd an advsrss iff tot en ihs Tmml iMtaiioIlo mt% (lUI) 
liMcing "^ M aniasls I«thSi?gio« 
* 3 0 -
S UH H A R Y 
The alaxBdag sate of liioxoaM i» woxid population 
has maae It zather ziooass^sy to find out lAys and maaast 
other than the oietreaa aad euniharsome maaGruzQs of vasaotooy 
and tuheotomyt to ooatxol the populati(m g3eo%r&* Best das 
physical aethoda employlag •vasious iatxauteiiao devioea* 
some phyaiologioal Tgaye depandiiig upon the feaaale sex hormones 
a2!8 currently in use and are being exfccsisiirely investigated. 
ii'en l^e sex hoitaones ar© "Jieing eraployad to pravont 
ovulation since:: long time, CcMMnationa of asflro^an and 
progiesterone are pxiaarily u^d in antif avtility pills* 
Antifertility drugs have been tested for them adverse side 
effeete Imtt not mteh vexk has 1>e«i dene to sludy their oyto* 
fmetieaiiy. In the present study the «ffeat of tvo anti* 
fert i l i ty drugs (nerethindzone aad aaaferKiel) on the somatio 
ehxeaosoae of aatti|f nervajlotta has 1M«I mrnXsmA* 
Bats were oxally fed vith dlfferwit d»ses of the two 
drugs sapaxataly as wiU as in oonUiiatteii ^ th eai^ other. 
soae of taie d»aes used Mmm mma hi#ier tlisa mm neaMl 
thexapentio levele oanrantly in mas f»r antif erti l i ty tieataents. 
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ContxoXa \mm BiiiiKlaiii^ d «14o Iqr «lte» 
BoQ« mvx9v e«IX8 of th« ooatxol and -th* tMB%«A 
sp«c&aflii8 V9X9 fiuid sepai^ ttXjr »t difftsrant izit«xiMla of 
timtf and ojflo^Kiatioai pmpazations wxe aiada aoeovdiiig to 
Kli« ooXia]doin»-«ii^ d»ar method* 
Ho c^vemoaooal abenatioas like chzomatid toeflks* 
oonetxietlonat f&ron&tld fsasftoxts #ips and polyploidy %Niie 
obaervQd either in animal a treated vith noxethindzone and 
mestxanoX a«qpaxateXy or in oomhtnation vdth each other . 
Cffiatxol aexies of animaXs too did not ebov any ohxDmoa(»ial 
aherxationa* 
From '^e reeoXts of the eapeximenta* i t haa 1>e«i 
eoaeXitdad that the tue antif erIiXity e^aga (nozvthindzeiie 
amd ttealxaaeX) ean 1M used wwrna. in deaes hi^^er than the 
thAsapevHe XeveXst i f ao xv^piixed* nitlioiit any fear of 
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M.&Ke9 XI* ChxcMOMMds o f xiOTa&l tmsfilQ xa-^ * 
FIG . II 
& 
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aor®thlna3?£me (5 aga/tOO ^ l»ay v e l # t ) t 
A# f roatmaat f©i? @ houj» 
B» f x<9atm«Bit for t^ hours 
C. f aeeatmsat for 24 houam 
D, f rea-teiQaat for 48 houam 
FIG .III 
B 
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figure IV. Ghromosomea of feiaale la t t reated xdth meatienol 
( 2 a p i / l 0 0 ^ lx)dy w e l ^ t ) , 
A, f 3P9ata«a,t for 8 ho\iv» 
B, Treatmiat for 16 hours 
0 , f roatmoat for 24 hour« 
D, f r«atia«it for 48 hours 
FIGJV 
B 
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Hgure ?. Chijaaosomes of feaaie nat treated vdth a 
oomMnatloa of norothinax^ime aad motartzfinol 
( I aa^ and 2 mp^tOO ^as of boa^ r v e i ^ t 
rospectlvely* 
km Tv&aimmkt for 8 ho«rs 
B, f reataoat for 16 hours 
C» f roatmant for 34 hours 
Dt f roatmaat for 48 hours 
FIG-V 
B 
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ft^xm VI. Chrcaaosomea of femal© ajat treated vith 
noaifathiiiaaBoa© <7 mga/tOO ga ^dy wel^t) , 
A, froa'feaant for 8 hours 
B* froataaBt for 16 hours 
C, O r^eatmoat for 34 hours 
D» Tr^taarfe for 48 hours 
FIG .VI 
B 
# A 
D 
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A» Dri^tmcoit for 8 hours 
B, Treatment for i6 hours 
C, TjBoatmmt fbr 24 houaw 
3, ftfrntmrnt for 48 hours 
F I G . VII 
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Flgain "^III, Ch2?oaosom®s of tmm-lQ sat treated with a 
oomMaation of aoxethlntoon© and msstranol 
(T m®i and 3 a^ tOO uas of l)ody %mS,git 
respectively), 
A» Tr^ aiaaQait for 8 hours 
B, Dsoatment fbr 16 hours 
C« f i?@atraQaat for 24 houi« 
D# f reatosBt for 4© hours 
FIG.VIII 
A B 
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F101WI I3C ChromosK)m8s of fmmle la t tMated with nestaaaaol 
A, Treatmeat for 8 hours 
B, Treatmaat for 16 hours 
C, f r^tmerat for 34 hours 
B, Troatnait for 48 hours 
FIG.IX 
mm ^O <M> 
figtts© X» Chwmo80m«e of tmaml® wet treated vdth meatiQiiol 
<10 agw/tOO ggn toody wei^li). 
A, Treataioit fo3p 8 hours 
B, f reatmoat for t6 hours 
C, f xtAtaont for 24 hours 
D, f wRtia^at for 48 hours 
FIG.X 
B 
